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Abstract 
 
In this paper we propose to study the influence of age on the germination of seeds and size and uniformity of the 
main hybrids cultivated in eastern Transylvania. The purpose of this study was based on the fact that during aging seed 
major changes occur, and the calibration shall ensure greater uniformity of seed corn, which provides a more accurate 
seeding, a seed saving and uniform emergence with all the consequences arising form this favorable for the 
maintenance of that culture.   
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1.Introduction 
 
Germination is a succession of phenomena 
and morphological, physiological and biochemical 
processes which have as a result the embryo 
transformation into germ. The formation of the 
future plants organs like leaves, strain and root takes 
place as a following of the division and growth of 
the embryo cells and it is based on a series of 
chemical and physical transformation of a superior 
level of organization and integration. The process of 
germination is characterized as being “genetically 
programmed and modulated by the environment” 
[4]. At the Territorial Inspectorates for Quality 
Seeds Control the seeds germination capacity is 
appreciated using two indices: germination capacity 
and germination energy. 
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The germination energy is given by the speed 
the embryo wakes up and represents the number of 
the seeds that in optimal conditions of temperature 
and humidity produce normal germs, in a period 
settled at ½ and 1/3 from the time given to the 
germination capacity of this species [3]. 
The germination capacity is the quality of 
seeds to germinate (to produce normal germs), in a 
limited number of days, established for each 
species. It is expressed in percents opposed to the 
number of pure seeds put into germinate [5]. 
The seeds must have a high germination 
capacity, otherwise they influence negatively the 
raise of the plants and this lack cannot be 
compensated through the raise of the seed quality 
per hectare, fact that was demonstrated based on 
experimental results. 
The determination of the germination capacity 
in the lab needs a special attention, because the 
repetition of the determinations, in case of errors 
during the work, needs some longer time than the 
other determinations. Also, because the analysis 
needs more time, it must be followed attentively 
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because the result can be slightly modified by the 
work conditions. 
There is another factor that the germination 
capacity and the seeds vigour depend on. The notion 
measures the seeds age starting with the moment 
they reach physiological maturity; in this moment 
the seeds vitality is maximum. 
Longevity depends on hereditary factors 
(depending on species, the seeds can keep their 
capacity to germinate from 2-3 years till 15-100 
years) the vegetation conditions and the seeds 
quality immediately after harvesting, the storing 
conditions. 
During the seeds ageing important changes 
are taking place, starting with the accumulation of 
inhibitory substances of the raising, the metabolic 
decomposition of reserve substances the proteins 
and lipids denaturising; at the same time the number 
of abnormal germs increases, the germination 
capacity is reduced and can finally lead to the death 
of all the germs. 
The seeds size, usually expressed through a 
quantity of 1000 beans (MMB) with which they are 
directly connected, has a great importance for the 
agricultural practice because if they are compared, 
the middle seeds and especially the big ones, having 
a higher content of nutritive substances and better 
developed embryos, they succeed to give plantlets 
with a better start, with a superior power of 
crossing, with a better rooting, raising and 
developing, fact that is finally reflected in a better 
production [1]. Through sorting and calibration it is 
assured a more uniform arising that allows an early 
application of maintenance and protection works. 
It could be said that through calibration it is 
assured a high uniformity of the corn seeds what 
assures a better sowing, a seed economy and a 
uniform arising, with all the favourable 
consequences that flows from here for the 
maintenance and the protection of this culture [2]. 
 
2.Material and Method 
 
One of the main ways to get high and stable 
productions at agricultural plants is the using of soy 
and hybrids of great productivity. These soy and 
hybrids have the capacity to capitalize at a superior 
level the technological measures that were applied, 
they own a better adaptation to unfavourable 
conditions, are characterized through a better 
resistance to falling, diseases and harmful insects, 
are suitable for mechanized harvest and irrigation, 
have a better ecological plasticity. The judicious 
choice of the biological material, namely of the 
hybrid, represents the basic element for the 
accomplishment of the experiences in the field and 
in the lab. 
The biological material studied was created la 
SDCA Turda from the hybrids that were in 
production and on perspective and namely: Turda 
201-trilinear hybrid, semi early, created at SCDA 
Turda, group FAO 340, Turda 200 double hybrid, 
early, and Turda 165-trilinear hybrid, early, 
belonging to group FAO 270. 
The specific technical norms stipulates that 
the processing of the corn seeds to be made through 
calibration on 4-6 calibers: large wide (LL), large 
round (LR), Medium large (ML), medium 
round(MR) small large (SL) small round(SR). 
Because the seeds of the corn hybrids experimented 
through their genetic determinism produce only 
large and medium seeds, there have been taken into 
study only the first four calibers(LL<LR<ML<MR). 
The determination of the germination is made 
to establish the seeds number, expressed in percents 
from pure seed, capable to produce normal germs in 
lab conditions. The seeds germination capacity was 
appreciated through 2 indices: the germination 
capacity and germination energy. The determination 
of germination capacity and energy was made in 4 
repetitions of 100 seeds, and the germination level 
was the paper of industrial filter, white, made from 
cellulose100%. The determinations were made 
twice, at 4 days for the determination of germination 
energy and at 7 days for the germination capacity. 
For the germination to flow normally, it was 
followed the fact that the humidity of the 
germination level to be sufficient in every moment 
without being in excess. The research were made in 
the experimental field from The Research Station in 
Jucu during 2008-2009 and had as a target the 
completion of the laboratory studies regarding the 
arising uniformity of the plants and the 
determination of the raising depending on the 
experimental factors. 
The correlation between the indices 
established through laboratory analysis and arising 
in then field is an important part of the control of the 
seeds vigour. The arising uniformity was made 
through daily counting of the plants aroused in 3 
days and it was expressed through the percent of 
plants aroused every day, at those 3 experimental 
hybrids from 4 calibres of the seed obtained in 
different years.   
 
3.Results and Discussions 
 
The germination energy and capacity of the 
hybrids studied in those 2 experimental years point 
the fact that in lab conditions, the differences 
between the hybrids values are significant. 
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In the case of experimental year 2008 the 
appreciation of the differences between the 
germination capacity and energy after Duncan test 
shows us significant differences between hybrids, 
the biggest values being at hybrid T-200 followed 
by the hybrids T-201 and T-165, and in the case of 
experimental year 2009 the biggest values are met at 
hybrid  T-201,  followed  by  the  hybrids T-200 and  
 
T-165. At all the determinations, both of germination 
energy and germination capacity, the values obtained at 
hybrid T-165 are significantly smaller compared to those 
determined at hybrids T-201 and T-200. This repetitive 
evidence can have only genotype causes, fact that 
determines us to propose recommendations full of 
attention regarding the sowing period and the depth and 
thickness of the sowing (table 1). 
 
Table 1.The influence of seeds age on emergence rate of corn hybrids in the two experimental years 
 
% sprang plants 
Experimental 
year 
Year of seed 
obtaining Hybrid 
Germination 
energy 
Germination 
capacity 
07.06.06 07.06.06 07.06.06 
T-201 82.43     c 90.37   bc 42 cd 69   c 90       b 
T-200 89.81 a 94.37 a 62    a 89        a 98       a 2006 
 
T-165 64.50       e 82.75      d 50  bc 78       b 98       a 
T-201 78.31   b 91.37 a 61    a 80        b 98       a 
T-200 86.18 a 91.43 a 59    ab 86      ab 96     ab 
2008 
2007 
T-165 73.87     c 83.50   b 37       d 66        c 96     ab 
T-201 76.69 a 91.44 a 77    a 83       a 89       a 
T-200 67.56   b 90.50   b 56      c 63       b 75      b 2007 
T-165 64.56   b 81.94     c 32        f 44       c 70        d 
T-201 53.56       d 90.69 ab 67       b 82       a 89        a 
T-200 62.50     c 90.88 ab 45       d 59       b 75       b 
2009 
2008 
T-165 54.19       d 81.63    c 37        e 40       c 77      c 
 
 
Compared to hybrid T-201 taken as a witness, 
the hybrid T-200 presents significant differences of 
arising at 3 consecutive dates of appreciation, the 
values being progressively higher with the duration 
of the appreciation interval, this year the hybrid T-
200 proving to be the most constant and the most 
consequent in the arising rhythm. The plants 
aroused from the seeds of hybrid T-165 from those 
3 years of production and in those 2 experimental 
years are significantly negative to the hybrid T-201 
after the first appreciation intervals, and in the years 
that were favourable to the production of hybrid 
seed, like 2006, can finally germinate as well as 
hybrids T-201 and T-200. The hybrid T-165 remains 
a hybrid more sensitive to the germination factors 
and the field experiences confirm the research made 
in the lab and the fact that this hybrid has the lowest 
vigour values and that it has to be sowed in very 
good agrofitotechnique conditions at the end of 
sowing period (table 1). The using of different 
calibres of the seed (table 2) shows that after the 
first reading term for the germination energy, its 
values are nearly equal for 2 consecutive years of 
seed production(2006-2007 and 2007-2008), the 
exception being the medium round calibre (MR) 
from experimental year 2008 (the production year of 
seeds 2006) and the medium large calibres (ML) 
and medium round (MR) from experimental year 
2009 (the production year of seed 2008) whose 
values are significantly lower compared to the 
others calibres. We can notice that the values of the 
experimental year 2009 are lower compared to the 
experimental year 2008. The natural shape of the 
corn seeds(medium large –ML and medium round-
MR) with a smaller dimension of the calibres 
determines values significantly lower of the 
germination energy, compared to the bigger shapes 
(big large –LL and big round-LR). Another 
interesting observation comes from the keeping period 
of the seeds. The seeds obtained in 2007 have values 
significantly different of the germination energy if they 
are analyzed in experimental years 2008 or 2009. After 
an year of keeping they lose till 6-8% from the 
germination energy value. After the necessary time for 
the appreciation of the germination capacity, in the 
case of experimental year 2008, we can notice 
significant differences of the medium round calibre 
(MR) at the seed from 2006 and that from 2008. 
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Tabel 2. The influence of the interaction length of corn seeds on germination calibre and% of plants in the 
two experimental years east 
 
% sprang plants 
Experimental 
year 
Year of seed 
obtaining Caliber 
Germination 
energy 
Germination 
capacity 
07.06.08/09 07.06.08/09 07.06.08/09 
LL 82,16 a 90,87 ab 61     ab 87     ab 99      b 
LR 80,62 a 89,20 bc 53      bc 74        c 95     ab 
ML 81, 00 a 91,20 a 52       c 79      bc 98       a 
2006 
 
MR 79,00 a 88,95 c 39       d 74       c 92       b 
LL 81,29 a 90,29 a 68       a 93       a 95     ab 
LR 81,29 a 89,79 ab 47     cd 71       c 99    ab 
ML 80,00 a 88,79 ab 47     cd 73        c 99       a 
2008 
2007 
MR 81,41 a 88,54 b 47     cd 71        c 95     ab 
LL 72,58 bc 88,63 a 60       a 69     ab 86    bcd 
LR 79,63 c 88,08 a 56       a 71      a 80   abc 
ML 74,46 ab 86,83 a 46        b 57       c 74   cde 2007 
MR 76,67 a 87,42 a 44      bc 56       c 70      de 
LL 78,17 a 87,58 ab 58      a 71       a 87       a 
LR 72,96 b 87,79 ab 44     bc 63     bc 83     ab 
ML 65,67 ab 89,17 a 45      bc 60        c 72    cde 
2009 
2008 
MR 66,71 ab 85,83 b 39       c 47        d 67        e 
 
 
In the case of the other calibres and for an 
ageing of more than 2 years (2006 and 2007 
determined in 2008, and 2007-2008 determined in 
2009) the differences between the values of the 
germination capacity are insignificant. 
The age of the corn seeds and their calibres 
can influence the rhythm of plants raising at hybrids 
cultivated through the conditions of production, 
maturation and keeping from the production year till 
the sowing year. 
We can notice that the plants that come from 
the seeds of big large (LL) and big round (LR) 
calibres have a better raising rhythm at all those 3 
appreciation dates than the plants that came from 
medium large (ML) and medium round (MR) 
calibres what makes us consider that the separation 
of the seeds on calibres can have a good effect on 
the aroused plants and on the future evolution of the 
corn culture (table 2). 
 
4.Conclusions 
 
Among seed quality traits, the energy and 
germinative faculty constitute the assessment 
premises of the vigor, before its expression in field 
conditions.  
Among studied factors the cultivated hybrid 
with its genetic traits has a significant influence on 
both energy and germinative faculty of the seeds. In 
this way, the maize hybrids well known as field 
production capacity T-201 and T-200 recorded 
significantly superior energy and germinative 
faculty values compared to T-165, hybrid. These 
differences were reported in each culture year. 
 The maize seeds preparation for seeding, by 
calibration determines important alterations of the 
seeds behavior during germination process. 
The big calibers seed are stimulation elements 
for the energy and germinative faculty in hybrids 
and for seeds kept for 1 – 2 years. 
 The percent of the field sprouted plants as 
indicator of the seeds vigor is correlated to their 
caliber, the biggest sprouting values at the three 
assessment dates being recorded in big wide caliber 
(LL). 
 Even after 3 days of assessing the plants 
sprouting the differences between calibers were 
greatly stumped, the caliber with the smallest seed 
size, middle round (MR), did not recover the level 
of sprouted plats percent recorded in big sizes 
calibers.   
 The big wide (LL) and big round (LR) 
calibers have a decisive influence on the percent of 
sprouted plants, and preponderant use of the big size 
seeds for seeding could lead to obtaining maize 
fields with rapid and complete sprouting.   
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 Among the experimented hybrids, the T-200 
hybrid was the most constant concerning the sprouting 
rhythm, and hybrid T-165 was much sensible to the 
germination and sprouting factors, recording the 
smallest values for the vigor and sprouting. As 
consequence, it must be seed in the end of the optimal 
period within better agro-phytotechnic conditions.    
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